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(54) INSPECTION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make smooth 
enlargement and contraction while facilitating setting 
by providing a sealing material between the sliding 
face of the bearing, or the like, of a cylinder for 
moving an ultrasonic probe up and down and an 
ultrasonic medium thereby preventing the intrusion of 
a foreign matter onto the sliding face. 
SOLUTION: An inspection system for detecting the 
flaw of a tubular or a rod-like object 1 being earned 
straight using an ultrasonic probe 2 turning around 
the object 1 comprises a cylinder 4 having one end 
secured to a plate 3 provided with the probe 2 and 
the other threaded end, a guide rod 27 having one 
end bonded to the plate 3 and preventing rotational 
positional shift of the probe 2, bearings 31, 33 sliding on the cylinder 4 and the guide rod 
27 respectively, and sealing materials 34, 35. When the outside diameter of the object 1 is 
varied, a nut 26 is turned and the cylinder 4 being screwed thereinto is moved in the axial 
direction thus setting the distance of the probe 2 and the object 1. Foreign matter, e.g. 
scale adhering to the object 1 or sludge mixed into an ultrasonic medium 11, is prevented 
by each sealing material from intruding onto the sliding face of the bearing 31 , 33. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a thing about tubular or the test equipment which is applied to 
the test equipment which performs flaw detection in the shape of a spiral, especially the distance of an 
ultrasound probe and a specimen can set as arbitration by the ultrasound probe turning around the 
perimeter of a round bar-like specimen by which rectilinear-propagation conveyance is carried out, 
without rotating. 
[0002] 

pescription of the Prior Art] Drawing 8 and 9 are drawings showing the conventional test equipment 
shown in JP,8-501 17,A. Drawing 8 is a sectional view in the specimen conveyance direction, and 
another sectional view which looked at drawing 9 from specimen conveyance. In drawing That 1 is 
tubular, or a round bar-like specimen, the ultrasound probe by which 2 has been arranged around a 
specimen 1, The plate with which 3 carries an ultrasound probe 2, the cylinder in which 4 is supporting 
the plate 3, The cylinder object with which, as for 5, the cylinder 4 is inserted, the first flange by which 
6 was prepared in specimen 1 entrance side of the cylinder object 5 to the conveyance direction A, The 
second flange by which 7 was prepared in the outlet side of the cylinder object 5, and 8 are prepared in 
the first flange 6 and second flange 7. The weir inscribed in the periphery of a specimen 1, the first 
covering whose 9 fixes a weir 8 to the first flange 6, the second covering whose 10 fixes a weir 8 to the 
second flange 7, the ultrasonic medium by which 1 1 is surrounded by the specimen 1, the cylinder 
object 5, and the weir 8, and 12 are inlets into which the ultrasonic medium 1 1 is sent The supporter 
material to which 13 supports a cylinder 4, the first slot where, as for 14, the distance from the core of 
the cylinder object 5 changes continuously, The first rotor plate formed in the entrance side to the 
conveyance direction A of the specimen 1 which 15 has the first slot 14 and carries out slide support of 
the supporter material 13, The second rotor plate with which 16 was prepared in the outlet side, the 
shaft with which 17 connects the first rotor plate 15 and second rotor plate 16, The retaining ring with 
which 18 carries out the slide guide of the first rotor plate 15 and second rotor plate 16, the chain with 
which 19 was attached in the first covering 9, and 20 are sprockets which are attached in the first flange 
6 and gear with a chain 19. The slit which the checking and verifying of housing which 21 is inserted in 
the cylinder object 5, and has the bore which can pass a cylinder 4, and has a thread part inside, and 22 
are carried out to the thread part of housing 21, and the bolt which fixes a cylinder 4, and 23 are cut on 
the side face of housing 21, and can see a cylinder 4, the scale with which 24 was prepared beside the 
slit 23, and 25 are rotating machines made to roll an ultrasound probe 2 thru/or a scale 24. 
[0003] Next, actuation is explained. A specimen 1 is conveyed in the conveyance direction A, and if 
the ultrasound probe 2 which rotates the perimeter of a specimen 1 by the rolling motion of a rotating 
machine 25 touches the weir 8 established in the both ends of the cylinder object 5, it will spread a 
supersonic wave to a specimen 1 through the ultrasonic medium 1 1 led from the inlet 12, and, thereby, 
will carry out flaw detection inspection. By the way, when the outer diameter of a specimen 1 changes 
and it changes a distance setup of a specimen 1 and an ultrasound probe 2, a bolt 24 is loosened and a 
motion of a cylinder 4 is freed. And propagation and an ultrasound probe 2 move [ the force ] to a 
cylinder 4 in the radiation direction of the cylinder object 5 through a chain 19, the first covering 9, the 
first rotor plate 15 and the second rotor plate 16, and the supporter material 13 by rotating a sprocket 
20. A cylinder 4 can be seen from the slit 23 furthermore cut on the side face of housing 21, and a 
predetermined distance can be acquired between a specimen 1 and an ultrasound probe 2 by doubling 
the location of the first cylinder 4 with the scale 24 similarly formed beside the slit 23. The loosened 
bolt 24 is tightened after completing the above activity, and a setup is completed. 
[0004] 

[Problem(s) to be Solved by the Invention] Since conventional test equipment was constituted as 
mentioned above, it had the following technical problems. Since it is necessary to hold the healthy 
ultrasonic medium 1 1 between a specimen 1 and an ultrasound probe 2 when the outer diameter of a 
specimen 1 changes, A bolt 22 is loosened, a motion of a cylinder 4 is freed, and the force minds a 
chain 19, the first covering 9, the first rotor plate 15 and the second rotor plate 16, and the supporter 
material 13 by rotating a sprocket 20. In a cylinder 4 Propagation, Although an ultrasound probe 2 can 
move in the radiation direction of the cylinder object 5 The sliding surface of the first flange 6, the 
sliding surface of the first covering 9 and the first rotor plate 15, and a retaining ring, and the sliding 
surface of the second rotor plate 16 and a retaining ring, Since each sliding each one product of the 
sliding surface of the supporter material 13 and the first slot 14 is large, by invasion of foreign matters, 



such as a sludge mixed in foreign matters and the ultrasonic media 11, such as a scale adhering to a 
specimen 1 Sliding did not need to be performed smoothly, but the sprocket 20 needed to rotate, and it 
needed to be maintaining frequently in ******. Moreover, especially, by flaw detection inspection of a 
specimen 1 and the specimen 1 in the minor diameter which needs the range accuracy between 
ultrasound probes 2, by the slots [ which interlock by rotation of a sprocket 20 / two or more supporter 
material 13 outer diameters and the first 14 slots ] clearance, dispersion arose in the distance between a 
specimen 1 and an ultrasound probe 2, and flaw detection precision was got worse. Furthermore, after 
exchange of the weir 8 when the outer diameter of a specimen 1 changes removed the first covering 9 
of an entrance side, and the second covering 10 of an outlet side to the conveyance direction A and it 
exchanged the weir 8, it had an activity time-consuming [ of attaching the first covering 9 of an 
entrance side from the second covering 10 of an outlet side again ]. When the outer diameter of a 
specimen 1 changed frequently, the effectiveness of flaw detection inspection fell, as a result the 
technical problem mentioned above had the problem of causing decline in productive efficiency. 
[0005] It was made in order that this invention might solve the above technical problems, and between 
a specimen 1 and an ultrasound probe 2, it can be set as the distance of arbitration easily [ a 
predetermined distance ] in a short time, and aims at obtaining the count equipment of a maintenance 
free. 
[0006] 

[Means for Solving the Problem] Housing which the test equipment concerning the 1st invention is 
fixed to a cylinder object, and has the bore which can insert a nut, The nut which is held at this housing 
and has a thread part inside, and the cylinder which has outside the thread part which can fit into the 
thread part of this nut, The guide bar which fixes to the movable shaft of a cylinder, and parallel on the 
plate supported in this cylinder, It has the dummy support which holds down the nut inserted in the 
housing inside, the first sealant inserted in the dummy support inside from a plate side, and the second 
sealant inserted in the guide bar passage hole of a cylinder object from a plate side. 
[0007] Moreover, the test equipment concerning the 2nd invention makes possible desorption of the 
first gearing which clings on a nut, the second gearing which gives this first gearing rotation, the motor 
by which this second gearing clings at a tip, and this motor, and is equipped with the first metallic 
ornaments which fix on a cylinder object. 

[0008] With moreover, the third gearing in which the test equipment concerning the 3rd invention 
receives rotation of the first gearing The first shaft which fixes this third gearing at the end, and the 
universal joint which fixes to the other end of this first shaft, The coupling rod which connects with an 
end the universal joint which fixes on the first shaft, and connects with the other end the universal joint 
which fixes on other first shaft, and the first shaft are supported to rotation freedom, and it has the 
second metallic ornaments which cling to a cylinder object. 

[0009] Moreover, the test equipment concerning the 4th invention supports the third gearing which 

receives rotation of the first gearing, the second shaft which fixes this third gearing at the end, the 

flexible member which an end connects with the other end of this second shaft, and the other end 

connects with the other end of other second shaft, and the second shaft to rotation freedom, and is 

equipped with the third metallic ornaments which cling to a cylinder object. 

[0010] Moreover, the test equipment concerning the 5th invention is adjoined and installed in the 

distance robot adjoined and installed in one side of an ultrasound probe, and the ultrasound probe of 

another side which counters, and is equipped with the reflecting plate which has a reflector 

perpendicular to the signal transceiver shaft of the above-mentioned distance robot. 

[001 1] Moreover, the test equipment concerning the 6th invention is equipped with two or more weir 

connection members which carry out fixing support of the first weir joint plate which has the outer 

diameter in which desorption is possible in the first flange, the second weir joint plate which has the 

outer diameter which can be passed to the first flange bore, the first weir joint plate, and the second 

weir joint plate. 

[0012] 

[Embodiment of the Invention] Drawing explains the gestalt of implementation of this invention below 
gestalt 1. of operation. The sectional view in the conveyance direction of a specimen 1 in which 
drawing 1 shows one gestalt of this invention, and drawing 2 are the front views seen from [ of a 
specimen 1 / A ] conveyance, the same as that of drawing 8 and drawing 9 or a considerable part 
attaches the same sign, and that explanation is omitted. The cylinder to which, as for 4, an end is fixed 
to a plate 3, and the other end has a thread part outside, The nut with which 26 has inside the thread 
part of a cylinder 4, and the thread part which can be fitted in, While housing which 21 has the bore 
which can insert a nut 26 and holds a nut 26, the guide bar which, as for 27, an end fixes on a plate 3 at 
the movable shaft of a cylinder 4 and parallel, and 5 insert a cylinder 4 and the guide bar 27 As for the 
cylinder object with which housing 21 is fixed, and 28, a graduation is located in the movable shaft of 



the guide bar 27, and parallel at cylinder 4 list. The scale plate which fixes on the cylinder object 5, and 

29 approach the graduation of the scale plate 28. The cursor plate which fixes to the guide bar 27, and 

30 are put between nut 26 external surface and housing 21 inside. The first bearing which promotes 
sliding of the protrusion prevention by the centrifugal force of a nut 26 and a radial direction, and 31 
are located in the inferior surface of tongue of a nut 26. Sliding of the thrust direction of a cylinder 4, 
The second bearing which promotes sliding of the radial direction of a nut 26, the first bearing 30 by 
which 32 is inserted in the housing 21 inside, a nut 26, the dummy support which holds down the 
second bearing 3 1, The third bearing which 33 fixes on the cylinder object 5 and promotes sliding of 
the thrust direction of the guide bar 27, The first sealant by which 34 is inserted in the dummy support 
32 inside from a plate 3 side, the second sealant by which 35 is inserted in the guide bar 27 passage 
hole of the cylinder object 5 from a plate 3 side, and 36 are conclusion components which fix a nut 26 
and housing 21 as a baffle of a nut 26. In the case of the gestalt of this operation, the configuration 
mentioned above has 4 ream structures of 90-degree pitch, but even if it is what ream, it does not 
interfere. 

[0013] Next, actuation is explained. If the conclusion components 36 are loosened and the head of a nut 

26 is rotated when the outer diameter of a specimen 1 changes, the cylinder 4, the plate 3, and 
ultrasound probe 2 which fit in by the thread part are moved to shaft orientations, and between a 
specimen 1 and ultrasound probes 2 can be set as a predetermined distance. At this time, when a nut 26 
rotates, the guide bar 27 has the work which prevents a rotation location gap of an ultrasound probe 2 
by corotation of a cylinder 4, and can recognize the distance between a specimen 1 and an ultrasound 
probe 2 with the graduation on the scale plate 28 which the cursor plate 29 which fixes to the guide bar 

27 shows. After the above setup finishes, the conclusion components 36 are fastened and rotation of a 
nut 26 is prevented. In this structure, foreign matters, such as a sludge mixed in foreign matters and the 
ultrasonic media 1 1, such as a scale adhering to a specimen 1, do not invade by the first sealant 34 and 
second sealant 35, but the sliding surface of a cylinder 4, the thread part sliding surface of a nut 26 and 
the first bearing 30, the second bearing 31, and the third bearing 33 can slide on them smoothly. In 
addition, the structure of the cursor plate 28 mentioned above and the scale plate 29 is not limited to a 
plate. 

[0014] Gestalt 2. drawing 3 of operation is the sectional view seen from [ of the specimen 1 which 
shows one gestalt of this invention / A ] conveyance, drawing 1 , 2 and drawing 8 , and the same as that 
of 9 or a considerable part attaches the same sign, and that explanation is omitted. The first gearing 
with which 37 clings on a nut 26, the second gearing with which 38 gives the first gearing 37 rotation, 
the motor by which, as for 39, the second gearing 38 clings at a tip, and 40 are the first metallic 
ornaments which make desorption of a motor 39 possible and fix on the cylinder object 5. In the case 
of the gestalt of this operation, the configuration mentioned above was considered as a single string 
configuration, but also in two or more ream configuration, it may consider as the same configuration as 
each ream, or only a motor 39 may be shared. 

[0015] Next, actuation is explained. If the motor 39 which attached the second gearing 38 at the tip is 
fixed to the first metallic ornaments 40 and a motor 39 is rotated when the outer diameter of a specimen 
1 changes, a nut 26 rotates through the first gearing 37, and between a specimen 1 and ultrasound 
probes 2 can be set as a predetermined distance like the gestalt 1 of operation. 
[0016] Gestalt 3. drawing 4 of operation is the sectional view seen from [ of the specimen 1 which 
shows one gestalt of this invention / A ] conveyance, drawing 3 and drawing 8 , and the same as that of 
9 or a considerable part attaches the same sign from drawing 1 , and that explanation is omitted. The 
third gearing in which 41 receives rotation of the first gearing 37 in the test equipment of two or more 
configurations of an ultrasound probe 2, The first shaft with which 42 fixes the third gearing 41 at the 
end, the universal joint which 43 fixes to the other end of the first shaft 42, The coupling rod which 44 
has at the end the universal joint 43 which fixes on the first shaft 42, and has the universal joint 43 
which fixes on other first shaft 42 in the other end, and 45 are the second metallic ornaments which 
support the first shaft 42 to rotation freedom, and cling to the cylinder object 5. In the case of the 
gestalt of this operation, the configuration mentioned above was explained between 2 ream structures 
of 90-degree pitch, but it does not interfere as what ****. In addition, the structure of the universal 
joint 43 mentioned above does not have a problem as other turning devices. 
[0017] Next, actuation is explained. Although it goes up and down an ultrasound probe 2 like the 
gestalt 2 of operation by rotation of the motor 39 which attached the second gearing 38 at the tip when 
the outer diameter of a specimen 1 changes The universal joint 43 which has rotation of the first shaft 
42 which fixes at the end the third gearing 41 which receives rotation of the first gearing 37 in the other 
end of the first shaft 42 carries out turning of the include angle of a revolving shaft, and the rotation is 
transmitted to a coupling rod 44. Furthermore, the universal joint 43 which it has in the other end of 
other first shaft 42 carries out turning of the include angle of a revolving shaft, rotation of a coupling 



rod 44 transmits the rotation to other first gearing 37 from other first shaft 42 and other third gearing 
41, and other nuts 26 rotate it. The distance between a specimen 1 and two or more ultrasound probes 2 
can be set up like the gestalt 1 of operation, taking a synchronization. In drawing 4 , although the 
turning effort of the first gearing 37 HE can also rotate a nut 26 manually, it cannot actually be 
overemphasized that, as for this actuation, working efficiency is gathered by collaboration with the 
gestalt 2 of operation. 

[0018] Gestalt 4. drawing 5 of operation is the sectional view seen from [ of the specimen 1 which 
shows one gestalt of this invention / A ] conveyance, drawing 4 and drawing 8 , and the same as that of 
9 or a considerable part attaches the same sign from drawing 1 , and that explanation is omitted. The 
second shaft which fixes at the end the third gearing 41 in which, as for 46, an ultrasound probe 2 
receives rotation of the first gearing 37 in the test equipment of two or more configurations, The 
flexible member which an end connects 47 with the other end side of this second shaft 46, and the other 
end connects with other end side 1 of second another shaft 46, and 48 are the third metallic ornaments 
which support the second shaft 46 to rotation freedom, and cling to the cylinder object 5. In the case of 
the gestalt of this operation, the configuration mentioned above was explained between 2 ream 
structures of 90-degree pitch, but it does not interfere as what ****. 

[0019] Next, actuation is explained. Although it goes up and down an ultrasound probe 2 like the 
gestalt 2 of operation by rotation of the motor 39 which attached the second gearing 38 at the tip when 
the outer diameter of a specimen 1 changes, flexible member 47 HE and turning effort on which the 
second shaft 46 which fixes at the end connects with the other end the third gearing 41 which receives 
rotation of the first gearing 37 are transmitted. Furthermore, the turning effort of the flexible member 
47 is delivered other first gearing 37 HE from other third gearing 41 through other second shaft 46, 
other nuts 26 rotate, and the distance between a specimen 1 and two or more ultrasound probes 2 can 
be set up like the gestalt 1 of operation, taking a synchronization. In drawing 5 , although the turning 
effort to the first gearing 37 can also rotate a nut 26 manually, it cannot actually be overemphasized 
that, as for this actuation, working efficiency is gathered by collaboration with the gestalt 2 of 
operation. 

[0020] Gestalt 5. drawing 6 of operation is the sectional view seen from [ of the specimen 1 which 
shows one gestalt of this invention / A ] conveyance, drawing 5 and drawing 8 , and the same as that of 
9 or a considerable part attaches the same sign from drawing 1 , and that explanation is omitted. The 
first distance robot in which 49a adjoins one side of the ultrasound probe 2 which counters in the 
direction of a vertical, and an ultrasound probe 2 is installed in the test equipment of two or more 
configurations, The first signal with which 50a is transmitted and received from the first distance-robot 
49a, and 51a are adjoined and installed in the ultrasound probe 2 of another side which counters in the 
direction of a vertical. The first reflecting plate which has a reflector perpendicular to the transceiver 
shaft of first signal 50a, The second distance robot adjoined and installed in one side of the ultrasound 
probe 2 which 49b is horizontal and counters, The second signal with which 50b is transmitted and 
received from the second distance-robot 49b, and 51b are adjoined and installed in the ultrasound probe 
2 of another side which is horizontal and counters. The second reflecting plate which has a reflector 
perpendicular to the transceiver shaft of second signal 50b, The lifting device with which upper limit is 
fixed to a rotating machine 25, and 52 makes possible the direction **** of a vertical of a rotating 
machine 25, the truck with which, as for 53, the lower limit of a lifting device 52 is fixed, and 54 are 
slide equipment which makes horizontal **** of a truck 53 possible. In addition, the transceiver zero 
of first distance-robot 49a which counters, the reflector of first reflecting plate 51a and the transceiver 
zero of second distance-robot 49b, and the reflector of second reflecting plate 51b have the same height 
dimension from the zero of each ultrasound probe 2 which counters. In the case of the gestalt of this 
operation, the configuration mentioned above has 4 ream structures of 90-degree pitch, but if the 
ultrasound probe 2 is carrying out even opposite, even if it is what ream, it does not interfere. 
[0021] Next, actuation is explained. It reflects in first reflecting plate 51a, and is again received with 
the first distance-robot 49a HE, and first signal 50a transmitted from the first distance-robot 49a can 
detect the distance between the ultrasound probes 2 which counter in the ship direct direction. 
Similarly, the distance between the ultrasound probes 2 which are horizontal and counter is detectable 
with collaboration with the second distance-robot 49b, the second signal 50b, and second reflecting 
plate 51b. Originally, to the core of the distance detected by first distance-robot 49a, and the center 
position of the distance detected by second distance-robot 49b, although the core of a specimen 1 is 
****** BE** When a center position gap occurs, a specimen 1 and the first distance-robot 49a, 
Amount of displacement deltaV to specimen 1 core computed with the operation means from the 
relative position with second distance-robot 49b, and the core of the distance detected by first distance- 
robot 49a, the variation rate to specimen 1 core and the core of the distance detected by second 
distance-robot 49b - amount deltaH - the arrow head B of a lifting device 52, or the vertical of the 



direction of arrow-head C - that it is movable It can amend more movable horizontally [ the arrow 
head D of slide equipment 54 or the direction of arrow-head E ], dispersion in the distance from a 
specimen 1 to two or more ultrasound probes 2 is lost, and the flaw detection inspection with a high 
precision is attained. 

[0022] Gestalt 6. drawing 7 of operation is a sectional view in the conveyance direction A of the 
specimen 1 which shows one gestalt of this invention, drawing 6 and drawing 8 , and the same as that 
of 9 or a considerable part attaches the same sign from drawing 1 , and that explanation is omitted. The 
first weir joint plate with which 55 has the outer diameter in which desorption is possible in the first 
flange 6, the second weir joint plate which has the outer diameter which 56 can pass to the bore of the 
first flange 6, and 57 are two or more weir connection members which carry out fixing support of the 
first weir joint plate 55 and the second weir joint plate 56. 

[0023] Next, actuation is explained. When the outer diameter of a specimen 1 changes, to two or more 
weir connection members 57 at the first weir joint plate 55 and the second weir joint plate 56 by which 
fixing support was carried out The structure incorporated with the first covering 9 and the second 
covering 10 in the weir 8 before a path substitute To other first weir joint plate 55 and other second 
weir joint plate 56 by which removed from the fixed side of the first flange 6 and the first weir joint 
plate 55, and fixing support was carried out at two or more of other weir connection members 57 Other 
structures which incorporated other weirs 8 after a path substitute with other first covering 9 and other 
second covering 10 can be attached in respect of immobilization of the first flange 6 and other first 
weir joint plate 55. If a weir 8, the first covering 9, the second covering 10, the first weir joint plate 55, 
the second weir joint plate 56, and the structure constituted from two or more weir connection members 
57 are prepared according to the outer diameter of a specimen 1 in the case of the gestalt of this 
operation, exchange of a weir 8 will become possible [ carrying out easily for a short time ] by the 
desorption of only the fixed side of the first flange 6 and the first weir joint plate 55. Furthermore, 
goods management of the weir 8 exchanged for the conveyance direction A side of the specimen 1 of 
the first weir joint plate 55 by displaying the outer diameter of a specimen 1 with a stamp etc. becomes 
easy. 
[0024] 

[Effect of the Invention] As explained above, according to the test equipment of this invention, by 
collaboration with the cylinder which goes up and down an ultrasound probe, a nut, housing, and the 
first sealant and the second sealant A distance setup with a specimen and an ultrasound probe can carry 
out easily in a short time, and it can slide on expanding and contracting smoothly, without foreign 
matters, such as a sludge mixed in foreign matters and ultrasonic media, such as a scale adhering to a 
specimen, invading into a sliding surface, and is effective in the ability to conduct flaw detection 
inspection of a maintenance free. 

[0025] Moreover, according to the test equipment of this invention, it is effective in the ability to 
automate a distance setup with a specimen and an ultrasound probe, and carry out easily further in a 
short time by collaboration with the motor by which the first gearing which clings on a nut, and the 
second gearing cling at a tip. 

[0026] Moreover, according to the test equipment of this invention, by collaboration of the third 
gearing which transmits the first gearing's turning effort to other first gearing, the first shaft, a universal 
joint, and a coupling rod, a distance setup with a specimen and two or more ultrasound probes can be 
automated, the synchronization of rise and fall can be taken, and it is effective in the ability to carry out 
easily further in a short time. 

[0027] Moreover, while according to the test equipment of this invention being able to automate a 
distance setup with a specimen and two or more ultrasound probes, being able to take the 
synchronization of rise and fall and being able to carry out easily further in a short time by 
collaboration of the third gearing which transmits the first gearing's turning effort to other first gearing, 
the second shaft, and a flexible member, it is effective in the ability to use between structure 
absentrninded effectively by using a flexible member. 

[0028] Moreover, according to the test equipment of this invention, it is effective in the ability to 
amend dispersion in the distance from a specimen to two or more ultrasound probes, and conduct flaw 
detection inspection with a high precision by collaboration of the distance robot and reflecting plate 
which are installed in the ultrasound probe which counters by approaching. 

[0029] Moreover, according to the test equipment of this invention, it is effective in exchange of the 
weir in a distance setup with a specimen and an ultrasound probe being able to carry out easily in a 
short time, and goods management of the weir exchanged further becoming easy by collaboration of 
the first weir joint plate, the second weir joint plate, and a weir connection member. 
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[B»«3I6 ] ±iERlR(*Ot^f«8a£&l^AnW«:» so 



1 1- 1 8 3 4 5 3 

2 

w 6 tifcm-o 77> y {cms nra«cif«* m? zm- 
omm-sfo b . ±i but— © 7 5 >yrtSfcaisnjfig!tc^ 
g^wrsss— ©«*§£«£. c©m— £± 

mvtccb^wib-r zm?m 1 sats©**^®- 

[000 1 ] 

c^©«-r-ss^^if ] c©»wa. iitifKti 

nmtcm*). mcm^imm-bfm»b(Dmmi)i(tM 
(CtSTt -st^^SKK-rs *>©-?&£. 

[0 0 0 2 ] 

m$Z<D&ffi] 08. 9ttW*.««ffl.¥8-5 0 1 1 7 

^^©^H(*. 2 ttt*f&& i ©j^HKiBg s nfca^ 

&5<D%m# 1 APffliJK^W6»^/clg-©7 7 7 
«RfgJ<*5 ©mcMB«:»W6tifc*r.©7 5 8 « 

*fla©j*«crt»-r**i. 9«ig8^-©7^>y 

6(C@5e-r-50— 1 0«J18^r.©7^> 
tcH5£-r-5m— ©*'•<-. 1 1 1 4 R1§H* 

5 4*8i«:j:orH*ti"T:i»iiB*aa«H. l 2»a 
w^isr i i *ao iitriiAP-r**. i 3 y > 9 

4 £3S#-T SS^fSPW-. 1 4 «Rf8i(*: 5 ©cf"'C^ 6©^ 

m&wmucmt? zfg-om. 1 5 «»— <om 1 4 ^ 

WL. 3tJ3gfl#l 34X7-f K5£^F-r^>li?^l©iS^I 

*rS]A{c*tL-cAnffl'J«cg:we.n/c^-©isi^. 1 6 

WWPWJ(ctfttt6ttfc£fr.©lH£ra. 1 7 ism— ©015 
«1 5 b%S—<Dl2mW.l 6*afe-r-5~> + 7 18« 
m— ommfc 1 5 <hffl~©03S« 1 6 -f F 

-r-s3d#y>^ 1 9 »m— ©*^-9tcast?)ftw6*i 

2 0«m— ©77>^6{ClX0f*W6n. 

g 1 ^-^ 1 9bmZr&5Z.7a<r-y VC$>Z>. 2 1 iJR 

OftsscifAsn. ^';>^4*iji3S'5j^rtS* ; fi" 
y>y2 i ©ai^cc^sn. ^>';>y4 5:@^-r-s 

^JL-h. 2 3BA^y>y2 1 ©Moft^^ft. ^>"J> 
^4^a-5Ci©-C#-5X K 24BX'J^2 3 
©»{CHW6tMt^*— 2 5«a«?Sa?M-?2&^ 
L ^ - ^ 2 4 ^1586 S ^lietS-C * . 
[0 003 ] ^JC. abfPK-ot^-ClfiDJ-r^. @g«2 5 

©etjjfcj: i ©j§ffl£@3K-r-sa^^«-?-2 

«. 5*18^1 ^JR^^ACc-CjRSISti. RfSi*5©M 



3 

hmsvukx 1 1 *fri>-c&m# i ica8&*EMo> 
ctnc j: k> mmtim-rz, t c z-etmt* i <mw*&. 
t> o , i tm^imm- 2 ©KtBass^irr s 

•S. -e-o-r^n*-? h2 0%(HligS-eSC<!:(C«fc(3^ 
OA#?-i->19, SI— 9. HI— ©0K«1 
5 RO^nOBlK® 1 6 . 333fSBW 1 3^LT ~> U > 
#4 fcfcfr 0 . 2 tfRttflt 5 ©fiWftffafc 

? H2 3^6^ , ;>^4*m-C. pJD<XV^h23© 
WeRtt httictt—fr 2 4 iS-©^ U > #4 ©&g 
C£(C«fc <3 1 tjBWSaSJSfrF^ OHK 

4aa«>-C*Jt»fc.*KJU h 2 4 19^*5^7 ife 

■5. 

[0004] 

2 ©Fatce^&eif-tsiSES 1 i 

#;Uh2 2£i|g«r>y>2'4©«>#£@fi&C 

?j->19, ©#A-9, 31— ©HSSl 5&t>* 
»r©BiaR 1 6 > 3B«W* 1 3 Mtu-cis y > ^4 (C 

a*— ©7 5>ye tgi— ©*^-9©fi«iffl« 

^— ©lsl^« 1 5 iS^ y > if<DWmSiJI%— ©Ih]$e 
ttt 1 6 £3d$ y > ^©Jf SatSW* 1 3 tm-<DM 
1 4 ©S8!M©^8&ffiffi?ia 5 A umwiic 

ttmvtc*>r-->\>u tomm^B^mmn 1 1 icmxu 

■T. x^nf? h 2 0*5|elKU-re>< «Sg(c^f> 

m.w&Mf&rf- 2 offlommmg. 1 1 £^-c©i$ 

l ©JS&tfcS-CB. ^^a^^20 ©Hfe-casb 

-rzimo^mBfrt i 3^<t^— ©?»i 4iigi©^ra 
& i <DM&&se.t>-r> fci&^©« 8 (Dammit, mma 

rfijA &c*t L-rAPW©^— ©*><- 9 <t WP«©»— © 

©K|-©*mn-- 1 0*>eAPWJ©^— ©*^'- 9*axo 
tfW * & l#> 9*IB©**»*fBM**o;te. ±lB-CW/c 
Mtt, tflRtt 1 (DPrffifi tcVtcU%Zt>Z WSK. B&« 
^©^^T* 11 ?, Ol^T«^®a^©ffiT ; SrS< i 

[0 00 5] c©3PJb±ib©£ 5&i$^£fiS&?"&/o 

J*{C^$tifc^©-C. K^ftl <fcjfflgfia*Jl!l*2&©nO 



(3) SSBR 1 1 1- 1 8 3 4 5 3 

4 

[0006] 

[^S«r«^-r-5fcd&©^©] S&l©fi?JK: 

*-r4^«j>^>^i. c©^-?^>^c^$n. ts-? 

oje6ft!S7gii=&^® s y > # t . c ©~> y > y 
tcr^sn-ST'u- hiK^y >^©pjttfliwsc 

H^-r-SHrt^i. ^•?^ i >^p , 3ffl'JK:}*A5n.S^f h 

^"U- h««>6#P A3n-2»^~©~>-;Hvt=&ffi^./c*>© 

[0007] 02©^tC^toS««^Stt. ^ 

•y V ±tCK 0 « < ^— ©*m<h . C ©M— ©ft^KHie 

zm-vmm t . c ©» - ©terna* ^(cbx o # 
@#-r -£.^-©^*<t^.?c*>©-e* 

[0 008] ®3©^(c^S^*^B«. 
20 — ©^©lIlte^WS^H©**^. c©m=©&m 

»-r-&sa^#i. ^-©iifitcH^^eaEii^*-^ 
ag-rs*iS»t> ©«i*iHittesoc3t^fL/. nts 

[0009]$fc, ^4©^K^t)SMaSlgtt. ^ 
— ©*g©[51i|fc£§W 2,mH©**<!: . C ©m=©fi3l 

^— «fcH»-r-5^r.©ttt. — ^c©^-©«i©ffi 
figccj^u. ffesg*sffe©mr.©tt©ffe«tca*s-r-57 u 

30 +^^;ixgpwt. ^-©W^HffiiaSfc^o. Rfgitt 
(CK 0 f* < »=©4I4i^.fc ©f * -5 . 
[0010] ^fc^ ^5©^SWCC#toStfta^g«> S 
#&»M7©-*SCKS b Tgg 3 tl SlSSt-fe > ^ i . 

K8t-i2>-y©g#jaismf*«:sii:ttsstffi4wr5sst 

[0 0 1 1 ] gfc. JB6©«8«:fft>*«BaaB.' ^ 

-© 7 7 > y icism tiwzn®.*^? zm-<Di&m£m 

40 ©tsts^«i. m-©i®fe^®<t. mr.©Jffife^ffi&H 

[0012] 

[|EW©IOS©^.«] IQKO^IBl. JHT. Z<D¥ZW<D 

m^oyfm^MicJa^x^mt z>. m i is. c©^hj© 
-ffjsi*^-rK®?i* i ©aKawi«i{c*5W4WrEig. a 2 

ttttRtt 1 ©JS^7?(6J A 6H.fcIEffi5 ST * 0 . H 8 & 
B^B^BSfS. 4B— fiB*i^U- h 3icHSSti. ffe^ 

B^BtcjR^sp^wr*^ y > y. 2 6 b^ y > ^4 © 

50 a^WiK^Ufctt^fcrtffltc***:*-* K 2 1 



JP 11-183453 



Page 4 of 9 



5 

\ZT vY2 6;W»A*J*&rt«*WU tyh26tB 

^nttntipffcc-iSj&JH^-rssteW, 5tt^y >#4 

<tSSF<9*g2 7*»A-rSiftKl, ^^>^2 1#@S 
SttSRfBffc 2 8tt^y>$U&WCj6rt#2 7©*^ 

2 9«**-Jt4*2 8©B«fci^U *I*I#2 
7CCffl#-rS*-V^«. 3 0Bt9h2 6^ii^') 
^>^2 1 rtffi©fflfctfe#i&Sft. ^ * h 2 6 ©a** 
CCJ: SSItm»jhi 5 ^ T^*W©fB»*(BaW" & Iff-© 
MS, 3 ib** h2 eoTffifctsau ->V>#4© 

»£{EirrSSI— ©(**, 3 2B^')^>^2 1 ft«c 
#A3ft5#—<Dl»*3 0, t^h26, Sfm©fft£3 
1 *»*&tf30#*A. 3 3ttHtti*5«:H»Sft* « 
1*31? 2 7©X^X F*l^(DJitt*(Bit , rS»HCDl*S, 
3 4tJ3at*R3 2rt«(C^ r U- h 3«*6»A3*i* 
HI— <D5/->Mst» 3 5 ttHW# 5 ©fg|*J« 2 7 il®^^ 
h 3flB*6#PASn*»— O^-^W* 3 

LteflteRB9 0' f ^*©4a9Kt4tt-o , ri»s*«, M 

9m&£t>r>tcw&. ffi&%&i3ezm&'fv 1 2 6© 
BISP^lHieSii-^i, at?«-cK^r*t/y>y4 4^ 
u- h 3 iat«»i 1 2 *f*#ffl«:SaftStt, WW* 

(DBS, *rt#2 7B* t-;h2 63d«UWCi/»J> 

9, 36l*3#2 7CCH»T4*-V^S2 9 
j^***-Jl/«2 8±©B«CJ:9. ifiW 
i&iSfcB 1 2 ©BB©ffi*i#B«r t fe*±©iS5&&***;i 
te«, *&*§SPn a p3 6 t^F26 ©@tK«Kr 

itT*. COflHStefe^T. 6W»iccft«Lte^^- 
£©»tt*jB$ttJ£K 1 1 KiHAbteX 5 ? y& £ 

comm*. »— ©^-;n*3 4aow— ©s^-^**3 5 

CC J: otffA^f, 2/»j>y4itv h2 ecDtt^SBS 
Ig— ©$tk^3 0, ^roiS3 1 ao^H©?*^ 
3 3©ffllbffi#R»teffl»lrC#5. fS9, ±JfiUte*-V 
Jl/ffi2 8 i^^-^S2 9©flHS«* «tcR3£LttC*. 
[0014] *«©?&« 2. H3I*. CCWMSOHUi 

ttU *©BM8tt*IM"S. 3 7ttt?F2 6±fc:lX9 
ft < IS— ©ffi** 3 8 «*—©•* 3 7 fCBC£4X.& 
Jj|- (D**, 3 9 BSH1©**3 8&fiS»lcm*) tt< * 
4 0l«-*^3 9«aRJ«K:U R1S<*5 
CcB»*S»— ©3feR"C*>*. 4£afc©J&»©»&* -t 
aLte«JsSttH*l»JiEilyte3&s, ffi£fti«J&<D»£*>& 



(4) 1 1- 1 8 3 4 5 3 

6 

J^S^fc teJS^, <D®m 3 8 *5fe*CCK Qtttt 
fc"*-*-3 9*W— O^A4 OtcBSU *-*-3 
9£[5lig3tt££, *-Oi*3 7t^Ut!?h2 6# 

* 2 ©ra *B«e©re«iK:«fle^ ^ * . 

[0016] HJ6©J$B3 . H4tt, CCDftWO— J&S 

10 *^r^#ic«a*WA*6mteBSfflia"c*ti. h 

l#»6B3acfla8* 9iH- ^ /c«+S^SP^«PJ— ^ 

**ttu *©iMi24nr*"*. mwtim®fr2i)m®L 
m&oi&^i&mcte^x. 4 1 bis— ©s*3 7 ©mils 
.ftsws*H©««. 4 2 **»=©•* 4 1 z-mcm 
v-r &*--©n* 4 3 bis— ©*i4 2 ammtcmmr & 

4 4«^-(Dl44 2CC@#-r^g^#4 3 
*— «J0C«U flfcSCC«ffe<D^-CD$i4 2CC@#-r^S 
tBK»4 3«*TS»mL 4 5tt*--©tt4 2*Htt 

20 3W»©**©*»6. Jd$UtefitJ&B9 0' l£y*02 

JSS. ±aUtea«Bffi^4 3 <D*it«, ffeCD^rfiI««t L 

[0017] ;jmc. »ff6cot*rinwr*. k»#i cd 

^S*^*D^teJS^. »-©«*3 8*56*B«:K0ftW 

/c^^-3 9 0@g(aot, ^as©jKj»2<Daccjia 

*»-B»HCMMt4 1 ^r— ffiiC@»T^0-CDtt4 2 (D 
Ht£R> m-<Df*4 2 (Dfteffi^C^-r 5 SfiE?B^4 3 ^0 
30 (Ett<Dftg«^fa3t»\ *©0IE*ii**»4 4K:fii"r 
-2> 0 ^6CC, a^4 4(D[gl^, ffeCDS-©W4 2<D 
«*KWr*a*Bli*4 3*flHE*«>ftflt*ll»S*. 
*©mg*fl6©»— ©f*4 2, ffe<DSIH<D*m4 175>6 
ffiCD^— (D*m 3 7 U . lt©t?F26 tmii 

H4CC*jli-C. ©«*3 7^©@IE*B. ^S6r^ 
sr h2 6*HKT*Citrfe"PI«t'r*S*«. *^C(D^ 
fW, WllflWe»2i(D«»CC<fcf3, ftWBWttJhtffc 

40 n^ciBf^tt^o 

[0018] ^M<DBm4 . |5(t C(D*9BO— JBffi 
*S^rKIMt 1 OWim-fifa A*61fcRIBt?* 0 , H 

l*>6EI4atf08, 9iH— SteBtBSW^BBl— W 
*fefTl/, *©»IBtt«K-rS. @^^S4T-2^ffl» 
1f^c(D^«a^fcl^r, 4 6 3 7 

4SW5^HOiS4 lS-^iClft^Sroa 4 
7«-«3WC©«r— ©1*4 6©ffc«8WJCCaBBL. ftfe^ 

gij©^r.©#4 6©flfeWJ l tcaers^ u^^^;ugp 

0. 4 8tt»— ©W4 6*@ttS£CC3a$L, PJ®<*5 
50 (cffiDWOHOM-C&^o *^S6©^a8©»^, ± 
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[0019] ^tc. mmc^xt&wrz. ssisfti© 

/c*-£-39©HIfeK:J:o-C, ^m<oBB2o>mcm 
^i&m&j- 2 ©#P2£?7 *> **. S-Otf 3 7 ©HIk?: 

a*, ffeifSKiairrs? u*->^i'SW4 7^<b@e^«: 

ea-TS. 3 7U*»>:/;Ug|5tt4 7©@iig#£ffe 
«©^~©IA4 6 £/C0Tffe©Si=©ft:*:4 1 #>£>ffe©Jfi 
— ©ft*3 7-^<fc&*U ffc©^? K2 6ififfl&l>X> 

2©fffl©ffi8t£, PJffi^iOfta^i&^TtS,, 05 cc 
fel^T, m— ©S*3 7"s©iafK2>tt. 2 

[0 02 0] *J6©^5. i6tt. C©^©-ffJSI 
^•Tli?®?^: 1 ©aSi*^ AiP hmdBMmxb •) . H 
l#>605ao'08. 9 iPl— S/cWtiSSP»«P]-«F 

nm<Dtfmitim.t<c*s^X. 4 9 attiafi^ft'cfctfa"*'* 
m%$&m.i-2 ©— wcR«L-r^ssns0— ©^8t 
■fe>if, 5 0 a ©ffigi-fe>i^4 9 aa>e>j£§fi£ 
ft£!B-©f§-^ 5 1 aaise^rsj-c^rsi-rsffe*©® 

j^SflWKStt&JKSffifcW-r&Si— ©SI*®, 4 9b 
»7k¥#fi-c*f ftf * iS^«d£MT- 2 ©— ^ 0 r 

me $ tizm-vmm* 5 0 b «^zi©^si-b > 

■tf 4 9 b #> 6jHSfs 5 ti £ Si— ©<I#, 5 1 b \Xim--fj 

mvm Mr ^m^om^mmtf- 2 icmm o x tag s 
n, m—<om^ 0 b (m&mmcm.m.ttm-mzm? 
i>m-(omm. 5 2 \t±.wmwSk2 5 «:@5£$n. 
0^2 5 (Dimfift^mz'^ifeit'? 53 
imfs^m 5 2 ©ts* j @^s ns-&*, 5 4 b#* 5 

ft. Stl6j^^-©ffi^-fe>1*-4 9a©^ISmM*<i:^ 
-©KS*K5 1 a©S«B, RO'm~©^gH2>1f4 9 
b ©jUSfllll* £Si-©5*f« 5 1 b©SSffl«. 
©2tfaT £ S^j^M^ 2 ©11 .£> 6 ©IS S 7j-ffi*s|iJ— 

y^©43S«jt£%oTl^*^ i&gmg$&-2&*lft 
£7LLXi,*tH£WiMXi]b->Xi>&L3tZ-%:i<>. 

[0021] mtK.-o^xm.wrz, m—omm 

•fe>1f 4 9 a *> 6i£fl Ztitcm—<Dm^ 5 0 att, SI— 
©J58+K5 1 afCJSS^bTBO*^— ©gg»-fe>-9"4 9 a 

^t&mzti. ^iifaxitifo?&m : gffi&t&rt-2(Dr& 

b. ^-©fs-^5 0b, Si-©J5Stt£5 1 b £©&{»«: 
.CO. *¥:£ftt?#fflTSjBW&^^2©IH©ffiffij!>5 



CS) mmW-\ 1- 1 834 53 

8 

&tH J»-orai-fe>*9-4 0a-C«lttlStl 
?iiffiflt©4 J 'i:^»Z.©ffif»H2>^4 9 brttffl^Wcffi 

^©cf^fascc. i ©tf'C^ffig-r^tr^-s 

8f-fe>1*-4 9 a. ^~©ffil»-t2>^4 9b£©tl*tftg 
>D- 4 9 a -C^ttJS nfcffiHf©^* XCDZL&M S V . 

KKftl 4>'i>tm—<DmM-b>-y-4 9 bTt&wsnfcsg 

^©^^■^©Slfifi^H^. H|i3&lg5 2©5'cEPBc& 

io st^*^Enc*(6i©iSie°r«i<k> psig5 4©^ 

EPD&£t>«*EPE:£ft©*¥^8lKCj;9ffiIE^£C i 
«^l*»61S^©®^^i?fel!^2$f ©86«t 
©#6o##Sfr < ft 13 . if»S©l«<r^^felg^nJ^i & 

[0022] ^«fe©Jf^6 . S 7 fit. CCD^B^©— Jfj^e 
*m-r^il^l©^3*^A{C*sWS»r®Sr*0. 0 
l^e.0 6Riy f S8 > 9 £PI— S/c«ffi^SP^«[SJ-# 

^©taBjii^-Bg-r*. 5 5BS-o7 5>y 

20 — ©7^>^6©«SK:3ijloIt6^S : SrW-r^^— © 
ttHS^E. 5 7 «^-©«M^S5 5 £^-©«M^« 
5 6 £B#3mT£ffi&©«*S§SI5fcr-C&£. 

[0023] ^«c. stifpK-3^riJi?g-r-2>o KUflt'i © 

e 5 5 ©h^b* 1 6sxfii-L/. momiKDMmzmi 5 
7 (c@#^}# ? titcmom— ©ti^s 5 5 . ffe©m~ 

30 ©Jg*S^5 6 4C. S#^.g©f&©118^ffe©0— ©* 

^- 9 . ffe©^~©*-'^- 1 o x&frikMmom 

4. ^-©7 7>^6 £ffe©lfl-©*i*§^«5 5 ©@^ 

8, m—<D*}s*-9, Kt~©*7^- 1 0. ^-©ig*S^ 
fi55, ^-©ilie-&^5 6 . m&.(Di%&teSfM 5 7 tC 

r«BW-5«*ft*. «^(#i©^«:«»Grffljg-rn 

aimtteZ. 3 Si— ©«*££« 5 5 ©5$lfcf*l 

40 ©IS^rfiJAffliJic. SWMt:l©j1-S*S!IEn^«CJ:»)«S\ 

[0 024] 

h. ^^i^^^i. Si— (Dis-Htf. W—<D!/-)l'tt± 
i^ia-cfpatctTit. *W»«c#*uyt^^-^tt £*©s 



(6) 



11-18 3 4 5 3 



9 

<*-*-<t<Dtga&{c<J:«5. i*K#.tfiW&&fltt^<i:© 
i>-5$&S#*£o 

#S*S. 

[ 0 0 2 7 ] ttc, C<DmW<D&££iffiCj:til*. W~ 

is-fjvmtzm t» s c i tM»ji±©ffim*#s&K:« 

jrc^Sit^^as&S. 

[0028] C©^BJ<D^SiSStC<J:n« > SsTlfii 

r s jHfHSSWMi^K ias u nan <* n s ffi&t -fe > £ s 

©8gH©tf 6o#£*iiEt*€r. ffiffi©*(-^«^*5tf 
xStC^aW^ifeS. 

[ 0 0 2 9 ] tic. C©^HJ<D^ff^giC<ttl«, J£— 
©**S£«j. &-©«*§£«, tl«*S3$W©ta«cJ; 
9, l^#£ifi#?£^T<fc©ffiJI§MftfcWS*©£ 

imMoi&mizmm] 5 

[02] 



10 



* [01] C<D¥tm<O%M0M1& 1 &7rrr#rffl0-C£> 
S. 

[02] C©^©J6te©^ i s^-riEMia-c* 
S„ 

[03] C ©^HJO[)*6S©0^ 2 fc^vT »tS0 -C* 

So 

[04] C©#|BJ©^©^<£3£SV3-»T®0-C£> 
S= 

[05] c©^cDH«S©^!?g4<&^-rBiTffi0-e$> 

10 So 

[0 6] C©f6B8©SU6©0!Ei5 ^-T»rffi0-C«> 

So 

[07] c<Dm}<Dmtfo<DBm6 &m-?mwm-e$> 

So 

[0 8] S£fc©t£££lg£7n3-»T®0-C;fcSo 

[09] ^©^asis^-r wiit? * So 

4 S"J>#. 5 R1S<*. 2 1 ' r\W^tf. 2 6 
t-;F, 2 7 ISIFW. 3 2 ^Jf^A. 3 4 S&-© 
20 3 5 ^"©^-JUft. 3 7 m— ©ffi*. 

3 8 -is-©*** 39 40 m— ©^ 

4 1 m=<DMM, 4 2 SB— ©#, 4 3 g&fft 

#.44 45 m-<D£M. 4 6 mr.© 

ft, 4 7 7U+^^;USP«. 4 8 IHOM, 4 9 
a m— ©B§ftt-fe>lJ\ 49b IB:2©5S8i-te>lJ\ 5 

i a m— ©ss4«. 5 1 b m—omsm, 55 m 
-(Dims®.. 5 6 *-©*t§£«. 57 tiisssp 

Wo 



[08] 




20 6 13 22 21 4 3 12 



9, 
15- 




18 5 13 4 22 21 3 18 
25- 



C7) 



ftmW- 11- 1 8 3 4 5 3 



[an 



[S3] 



40 39 38 




4 9a: > * 

4 9b: ff > V 

5 1 a : 5R-<BjE»« 
sib: 
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